Corollary L3o The Galois group G is solvable. §1 Statement of Results
The purpose of this article is to classify K by using the holonomy part and the fixed loci of G. But we have no suitable language in the category of fields, so we do the classification in the equivalent category, i.e., using the language of the birational classification of algebraic surfaces. Note that in the case of elliptic curve E the similar classification is simple, i.e., E/G is rational if and only if H is not trivial.
Since the order of G is finite, the quotient space X = A/G is a normal algebraic surface. Let S be a relatively minimal model of X and F(G) denote the set of fixed points of G. Let When the degree of the eigenvalue of M is 4, A is isogenous to A(n) 9 which is defined as follows (cf. [7] ): let f = e n , n = 5, 8, 10 or 12. Put Note 2.5. We have that q(X) = q(X'\ P^X) = P^X') and P m (X) > P m (X'). In case G 0 is trivial, then G ^ H as abstract groups. But in general P m (X) and P m (X r ) are distinct from each other, especially X and X' are not birationally equivalent. In fact, if H = <[1, ej> and F(G) = 0, then X and X' are hyperelliptic and ruled surfaces respectively. All the G which define hyperelliptic surfaces are given in Suwa [5] .
Note that there is only one abelian surface if K is rational and # G = 3. In this case it is E x E, where E = C/(l, e 3 ) and fl = <[*3,*3]> (ct [6] ).
The proof of our results depends in many parts on the work of Katsura [3] . The abstract of the results above have been announced in [8] , but the dihedral case of Enriques surfaces are dropped.
In the sequel we use the following notation: K s : canonical divisor on S : linear equivalence of divisors or similarity of matrices Qj: sheaf of holomorphic p-forms on S §3. Proof First we notice that q(S) < 2 and P m (S) < 1 for all m. Moreover q(S) = 2 if and only if H = {1 2 }. If JFf = {1 2 }, then clearly X = A/G is an abelian surface isogenous to A. Since G 0 is a normal subgroup of G, we have that A/G ^ B/G' 9 where B = A/G 0 is an abelian surface and G' = G/G 0 . Hence we assume hereafter that G 0 is trivial and H is not trivial. We enumerate several lemmas, which will be needed later.
Lemma 3.1. // H ^= {1 2 }, then the following five conditions are equivalent:
, three conditions (1), (2) and (3) . By the Stein factorization theorem we have a fiber space cp: S-> C, whose general fiber is an elliptic curve. Moreover we infer from the canonical bundle formula for an elliptic surface that C = P 1 . Finally we treat the last case. The surfaces not considered above satisfy that P 1 = q = 0, hence they are Enriques or rational surfaces. Hereafter we assume that S is an Enriques surface. Then we get the following assertions from the inequality 1 = P 2 (S) < dim H°(A, (Q 2 )® 2 ) 0 : Proof. We have proved the "only if part", so we prove the "if part". By taking a suitable basis, we may assume in the latter case of (a) that G = <0 Proof. It is sufficient to consider g 2 near the singular points P and P of type A 3 . Since these singularities are rational double ones, g 2 can be extended to an automorphism of S 2 . In another way, we can show this directly as follows. Letting (x l9 x 2 ) and (x' l9 x 2 ) are local coordinates of P and P' respectively, we can express as g 2 (x ly x 2 ) = (x( 9 x' 2 ) 9 where x( = x 2 and x' 2 = -x 1 . Each singularity is isomorphic to one defined by ^2 = ^1^3-Such a singularity is resolved by M(2, 2, 2), (see, [4, Ch. II]). Expressing M(2, 2, 2) by local coordinates, we infer that locally $ 2 can be extended to an isomorphism between M(2, 2, 2). The minimal resolution of X 2 coincides with the minimal model of it by Lemma 3.4, so ^ is an automorphism of S 2 . Q
The \j/ has no fixed points and has order 2. Therefore S 2 /\l/ is an Enriques surface, which coincides with S. Thus we complete the proof of Theorem Putting y = 0, we see that, for any elliptic curve E, the abelian surface A = E x £ admits the action M fe . In the case (2), T is not an algebraic surface or a singular abelian surface, see Fujiki [1, Proposition 3.7 and Lemma 5.6].
